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Intro duction
Prediction of vapor-liquid equilibria for fluid mixtures from an equation of state depends on the accuracy of the equation of state for each pure component. Therefore, it might be expected that the accuracy of the prediction would be improved by use of accurate equations of state developed specifically for each pure component. However, since not all accurate equations of state have the same functional forms, and since conventional mixing rules for the combination of coefficients of equations of state for each pure componentrequire a coincidence between functional forms, there are occasions when available equations of state do not apply to vapor-liquid equilibrium calculations.
In this work, we develop mixing rules which combine functionally different equations of state on the basis of the corresponding-states principle and calculate some binary vapor-liquid equilibria using available equations of state for pure component. Lee and Kesler9) showed that the compressibility factor Z of any fluid of acentric factor <o can be expressed in terms of a simple fluid contribution Z(0) and a reference fluid contribution Z(r) as follows:
Development of Mixing Rules
Z (Tr, Pr, a>)=Zá"(Tr, Pr, co=0)+ * (r) x{Z<"(Tr, Pn w^)-Zm(Tn Pr, (o=0)} (2) are replaced by pseudocritical properties as follows :
where TGMand PCMare pseudocritical properties provided from the following equations based on the van der Waals one-fluid model.
where mi5 is a binary parameter to increase the accuracy of prediction of vapor-liquid equilibria. The acentric factor of the mixture wMin Eqs. (4) and (6) is usually given as follows:
where xt denotes the mole fraction of component/. When Eq. (7) is used, Eq. (4) reduces to the following equation.
ZM(Tr, Pr, COM)=x1 -Z^(Tr, Pr9 COO+Xz -Z^iTr, Pr, <o2) (8) Equations (4) to (8) Considering that In <j)M is a function of Tr9 Pr and wM, this equation can be rewritten as follows : ever, be noted that since hydrogen is a quantum gas and the mixing rules presented here are based on the corresponding-states principle, we adopt Tc-\-S as the characteristic temperature11} in reducing the equation of state and in calculating Tcij in Eq. (6) .
For other binary systems, the agreement of calculated and experimental vapor-liquid equilibria is nearly as good as for the above systems. Table 1 summarizes the best sets of equations of state and the best values of mi3-for the various nonpolar binary systems.
Conclusion
Onthe basis of the three-parameter correspondingstates principle proposed by Lee and Kesler, and Teja et ah, new A calculation method is presented for determining the solubility of a heavy solute in a supercritical gas solvent. The modified BWRequation of Lee and Kesler together with a pseudocritical method was used to calculate fugacity coefficients of the solute in subcooled liquid and vapor phases. The utility of the method presented is illustrated by a calculation of the ethylenenaphthalene system at temperatures between 12 and 65°C and over a pressure range of 8 to 300 atm.
Intro duction
Fluid fuels and chemical feedstocks derived from coal are becoming increasingly attractive as a substitute for oil. Supercritical gas* extraction of coal is promising in many liquefaction techniques12K
